Modern distributed computer systems are based on platforms that change dynamically. Many of these platforms utilize wireless communication, and many involve mobile nodes. These systems must handle complications like changing sets of participants, changing connectivity, and message collisions with resulting losses. Consequently, designing and analyzing algorithms for these systems is very hard.
with plausible physical network models. It would allow us to design and analyze low-level communication protocols, algorithms for data-oriented and control-oriented applications, and everything in between. The theory would identify key problems and sub-problems, and would include algorithms, algorithm design principles, ways of composing algorithms to build more elaborate algorithms, abstraction layers, lower bound theorems, impossibility results, and theorems comparing the power of different platforms. And all of this should rest on a common concurrency theory foundation.
Most of this talk will be devoted to a high-level overview of my research group's work in the past few years on theory for dynamic systems, especially wireless networks and mobile systems. I will first describe our work on algorithms for networks with reliable communication channels-algorithms for managing data, communicating, computing functions, and coordinating robots-and then our work on algorithms for wireless networks with channels that exhibit message collisions and losses. Although this work provides many pieces for the needed theory, a great deal of work is still needed. I will close by describing what remains to be done.
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